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vMSM: frontier synergies

Indirect probes at accelerators new detectors

(rare decays, EWPD, (FASER, Codex-b,

MATHUSLA, Al3X,
ANUBIS) X-ray searches: SRG/eROSITA, SRG/

ART-XC, ATHNEA, XRISM, Lynx...

Collider searches for heavy neutrinos

lepton universality)

absolute neutrino mass

searches (KATRIN ect.) CMB and LSS :
Asymmetry absolute neutrino mass
non-accelerator BUniverse
searches astrophysics:
(TRISTAN...) supernovae etc.
dnet;’;rlnoéess Structure formation:
ouble [ decay N simulation, observation
fixed ’farget experiments \ ool E Dark Matter IGM temperature:
T2K, DarkQuest)

Theory: leptogenesis

neutrino oscillation parameter region

experiments NE RE, AF, EE, CE, TF

DUNE, Hyper-K Theory: Sterile neutrino

DM production



vMSM
(Neutrino Minimal Standard Model)
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vMSM: testability

Muon coupling dominance: U: U;;:U; = 0:1:0
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Leptogenesis in the vMSM

Recent theoretical developments: 1202.1288, 1403.2755, 1605.07720, 1703.06085, 1703.06087, 1401.2459,
1605.07720, 1709.07834, 1711.08469, 1208.4607, 1606.06690,1606.06719, 1609.09069, 1710.03744,

Weak coupling
suppression

=

1808.10833, 1811.01971, 1905.08814, 2004.10766, 2008.137/1
10

— FCC-ee
— SHIP, |U,?

—  HL-LHC, |U,|* §
— BAU limits 1

105 |

|

10 ;
107 |

108 L

E|

100 | ]
10—11
1012 |

1013 F NH

10-14: . i . L , ,
101 100 101 102 103

My, GeV

Klaric, Shaposhnikov, Timiryasov 2008.13771
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Direct accelerator searches
An example of SHiP (Search for Hidden Particles)
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* HNLs (Heavy Neutral Leptons) or sterile neutrinos or RH neutrinos C FIPs
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How to accelerate the yMSM?

e Call to action from all frontiers
e Specific to accelerator frontier:

e Beam dump experiments are perfect to search for the Heavy Neutral Leptons
of the NuMSM

e Coordinate the different AF efforts

e The NuUMSM is a well-defined benchmark model for future searches

e HNLs at Fermilab?

Two suitable
accelerators

Algharisan
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